Percutaneous absorption of benzyl acetate through rat skin in vitro. 1. Validation of an in vitro model against in vivo data.
The percutaneous absorption in vitro of the fragrance agent benzyl acetate has been evaluated in flow-through diffusion cells using shaved full-thickness skin from male Fischer 344 rats. After the application of neat [methylene-14C]benzyl acetate to the epidermal surface of the skin and occlusion with parafilm 1.3 cm above the skin surface, the absorption of the chemical across the skin and into the receptor fluid was rapid and extensive, commencing within 1 hr of application, and reaching 49.8 +/- 3.2% (mean +/- SD, n = 4) of the applied dose after 48 hr. The coefficient of variation for absorption at 48 hr between four identical experiments was 6.4%. The extent of absorption at 48 hr of benzyl acetate applied in 50% (v/v) ethanol was not significantly different from that after application neat, although absorption at earlier times was enhanced, with a maximum increase of 8.5% of the applied dose at 12 hr. Over the dose range studied there was a linear relationship (r = 0.996) between the amount of benzyl acetate applied to the skin (1.66-33.13 mg benzyl acetate/cm2) and the amount absorbed into the receptor fluid at 24 hr (0.66 +/- 0.04-10.27 +/- 0.51 mg/cm2). The extent of absorption of benzyl acetate through rat skin in vitro was compared with the extent of absorption in vivo at 24 hr and a correlation coefficient of 0.993 was obtained. These data support the use of this in vitro system as a model to predict in vivo absorption and indicate the suitability of the system to study factors influencing the disposition of topically applied benzyl acetate.